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Abstract 
The financial literature contains numerous empirical studies that consider the dependency found in the movements of stock 
market prices to be insignificant, concluding that historical series of prices do not sufficiently explain their future development. 
However, other authors have found the dependency in such movements to be significant, thus refuting the random walk 
hypothesis of stock market prices. In a context of portfolio management, the purpose of this study is to determine whether the 
weak efficient market hypothesis is fulfilled for the case of the Spanish Future Stock Market. The study has been realized from 
the intraday quotations of IBEX 35 future during the period 2006-2010. 
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1. Introduction 
The theory of financial market efficiency has constituted one of the major research issues in the area of Financial 
Economics since it was formulated in the 1970s. This theory establishes that financial asset prices reflect all 
available market information, so that it is not possible to make profits through studying their past price trend.  
The basic principle on which technical analysis stands collides head on with the foregoing premise, since it 
proposes that through the study of historical asset price series it is possible to predict future trends.  
Until the 1980s, the academic world’s skepticism towards technical analysis was reflected in the paucity of works 
published on the subject, while the empirical studies produced were marked by their simplicity. Perceptions changed 
as the 1990s set in, and a significant increase was seen in academic interest towards technical analysis, 
fundamentally because of two reasons: empirical evidence that trading strategies may be profitable and 
technological advances. 
The works carried out to date are an improvement on the previous studies, since they test a greater number of 
trading systems, performances are adjusted to take risk and transaction costs into account, more sophisticated 
procedures are employed when testing the results obtained, and the data snooping problem is avoided. Of particular 
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importance are those by Neely and Weller (2003), Park and Irwin (2005) Schulmeister (2007) and Andrada and 
Fernández (2008). 
In previous works we have carried out on this question, we analyzed the possibility of obtaining yields higher 
than those in the market by using one of the classical instruments of technical analysis, the moving average 
crossover, with high frequency data approached from different perspectives. 
In the present work we have progressed in our research in a dual sense: 
1.- One of the most criticized features in simulations performed in scientific works regarding the implementation 
of technical analysis based management strategies is associated with what has been termed “data snooping”. There 
are many investment rules based on technical analysis, the results of which are impossible to test out for a set of 
data, making it highly unlikely that any of these rules will provide yields higher than those of the market. In order to 
overcome this limitation we propose the use of different time periods for the optimization stages of trading strategies 
and the validation stage of the results achieved. 
2. - Up to now we had analyzed the behavior of individual management strategies based on exponential moving 
average crossovers. In this work we consider the possibility of simultaneously implementing various management 
strategies following a portfolio approach, the aim being to look for performance/risk combinations higher than those 
attained using individual strategies. 
2. Moving averages  
The moving average is one of the most widely used technical indicators and its use is most widely spread among 
stock exchange analysts. This indicator attempts to cut out the short, medium or long term fluctuations that occur in 
stock quotes or prices, acting as a statistical price smoothing device that seeks to reduce “noise” that can be 
associated with any trend.  
Results that can be obtained from investment decisions based on trend-following methods such as moving 
averages, will depend on the nature of the parameters with which they are defined, amongst which the following two 
can be discerned: types of moving averages and average sensitivity (the calculation time period). The empirical 
analysis that follows the description of the moving average as a technical market indicator is performed on the 
exponential average. 
3. Empirical analysis  
3.1. Hypotheses to be tested 
In this work we aim to test three hypotheses, all of them related to meeting the theory of efficiency in financial 
markets. They run as follows: 
First hypothesis: 
In this first hypothesis we test the possibility of obtaining yields higher than those of the market through the 
implementation of active trading strategies based on exponential moving average crossovers. 
Second hypothesis: 
Faced with the possibility that active investment strategies exist to enable the obtaining of statistically significant 
yields different from those of the market, we are confronted by the absence of a criterion that allows us to decide on 
a choice between these strategies. Therefore, we consider the option of jointly using all of the active strategies, and 
we test whether the yield obtained through this combination is significantly different to that of the market.  
Third hypothesis: 
One criterion for selecting between the different active investment strategies under consideration, and which 
makes it possible to avoid the problem associated with data snooping, consists of choosing, for each of the years 
concerned, strategies with a higher performance/risk ratio and applying them to later investment periods. With this 
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third hypothesis our aim is to test whether the yield obtained through this investment criterion is significantly 
different from that of the market.
3.2. Database description  
The database utilized to carry out the study is composed of futures contract prices on the IBEX 35 with 
periodicities of one minute, 5 minutes and 15 minutes, provided by the Spanish Financial Futures Market (MEFF) 
for the time horizon under review, which covers the years from 2006 to 2010, both inclusive, involving a total of 
1236 trading days. 
3.3. Methodology employed 
In this work different analyses will be carried out upon exponential moving averages combining a series of 
parameters: 
•The method for generating buy/sell signals through the use of moving averages is that of the double moving 
average crossover. 
•Each day is considered as an independent analysis, so that if an open position exists when the market closes at 
the end of each session, it will be closed. 
•We considered a commission applicable to the futures contracts trading operations of €9 per operation, through 
which we aim to capture both the slippage effect stemming from the bid-ask spread between the best purchasing and 
selling positions, and the transaction costs. 
•We consider the buying/selling price in the different transactions to be the share price of the future’s contract at 
the point when the indicator generates the trade signal. 
•The initial capital contributed each day, upon which the yield obtained in the different management strategies 
will depend, is determined by the guarantees demanded by MEFF. In our analysis an initial investment of 500 points 
has been considered, amounting to €5000. 
3.4. Results 
The following results have been obtained from the analysis of the different hypotheses posed. 
Hypothesis 1: The yield obtained through the implementation of active investment strategies, based on the use of 
the moving average technical indicator, is equal to that obtained by a passive management strategy, consisting of 
asset purchase and maintenance. 
We selected 54 management strategies based on moving average crossovers that can be grouped together in two 
sets: 
•Full day investment. Calculation of moving averages and, consequently, the generation of buy sell signals, take 
place from stock exchange opening through to closing time. 
•Investment as of 14.30. Calculation of moving averages and, consequently, the generation of buy sell signals 
take place with prices from 14.30 through to stock exchange closing time. We make this distinction in order to 
analyse the influence of the American markets on the Spanish Stock Exchange.  
The combinations of averages considered in terms of the frequency data employed are: 
 1 minute data:  Short averages: 30, 50 and 70 
   Long averages: 50, 90, 130 and 170 
 5 minute data: Short averages: 4, 8 and 12 
   Long averages: 10, 18, 26 and 34. 
 15 minute data: Short averages: 2 and 4. 
   Long averages: 5, 8 and 11. 
The purpose of the strategies selected is to encompass a broad spectrum of combinations of averages, frequencies 
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and investment strategies. 
The following table reflects the daily average return attained with each of the 54 previous individual strategies 
applied to the whole period under review, 2006 to 2010. 
Table 1. Daily average returns of active investment strategies between 2006 and 2010 
 
1 Minute/Full day 50 90 130 170 
30 0.435% 1.281% 0.255% -0.416% 
50  0.847% 0.172% -0.217% 
70  0.868% 0.165% -0.110% 
1 Minute/As of 14:30 50 90 130 170 
30 0.422% 0.927% 0.468% 0.164% 
50  0.240% 0.256% 0.174% 
70  0.384% 0.233% 0.109% 
5 Minutes/Full day 10 18 26 24 
4 -0.014% 1.003% 0.941% -0.019% 
8 1.565% 1.405% 0.619% 0.175% 
12  1.306% 0.571% -0.337% 
5 Minutes/As of 14:30 10 18 26 24 
4 0.728% 0.966% 0.761% 0.319% 
8 0.969% 0.830% 0.586% 0.278% 
12  0.726% 0.274% 0.155% 
15 Minutes/Full day 5 8 11  
2 0.958% 1.118% 0.257%  
4 1.264% 0.697% 0.038%  
15 Minutes/As of 14:30 5 8 11  
2 0.959% 0.652% 0.272%  
4 0.772% 0.287% 0.233%  
 
In the 54 cases selected the daily average yield obtained outperforms the market, the difference being statistically 
significant for 18 of them. Therefore, for these cases the hypothesis of equality of averages is rejected. 
Hypothesis 2: The yield obtained through the combination of active investment strategies, based on the use of 
the moving average technical indicator, is equal to that obtained through a passive management strategy, consisting 
of asset purchase and maintenance. 
The daily average return obtained through the combination of the 54 active management strategies is 0.522% 
higher than the market average which stands at -1.24%. Nonetheless, the difference in yields is not significant, 
which means, therefore, that the hypothesis cannot be rejected. 
Hypothesis 3: the yields obtained by portfolios formed through the combination of active strategies selected 
through maximizing the performance/risk ratio and using periods of optimization other than the validation periods 
are equal to that of the market. 
With the 54 previous management strategies, based on moving average crossovers, we formed portfolios combining 
them one by one, two by two, and up to 5 by 5. The total number of portfolios analyzed comes to 3,505,050. 
Additionally, so as to avoid the data snooping problem and check the robustness of the results achieved, we 
carried out an analysis of sub time periods, so that the periods of strategy optimization did not coincide with those 
for the validation of results. For each of the years analyzed we determined the optimal portfolios from the quotient 
between daily average return and risk measured through the standard deviation of return. The results attained with 
the optimal portfolios were validated via their use in the period after their optimization.  
Table 2 reflects the combinations of averages which, for each of the years under review, provide the best results 
measured through the profitability/risk ratio. 
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Table 2. Optimal management strategies 
 
2005 Frequency 5 minutes 15 minutes   
 Time Horizon From 14:30 From 14:30   
 Combination 8/26 4/8   
2005 to 2006 Frequency 5 minutes 15 minutes   
 Time Horizon From 14:30 From 14:30   
 Combination 8/34 4/8   
2005 to 2007 Frequency 5 minutes 5 minutes 15 minutes  
 Time Horizon From 14:30 From 14:30 From 14:30  
 Combination 12/18 8/34 2/11  
2005 to 2008 Frequency 5 minutes 5 minutes 5 minutes 15 minutes 
 Time Horizon From 14:30 From 14:30 From 14:30 From 14:30 
 Combination 8/34 8/26 4/34 4/5 
2005 to 2009 Frequency 5 minutes 5 minutes 5 minutes 15 minutes 
 Time Horizon From 14:30 From 14:30 From 14:30 From 14:30 
 Combination 8/34 8/26 4/34 2/8 
  
The daily average return obtained applying this management strategy is 0.488%, higher than that of the market 
and statistically significant. 
4. Conclusions  
The principal conclusions reached in our study are as follows: 
1. - The daily average return obtained by the 54 active investment strategies analysed is greater than that obtained 
by the market. Nevertheless, the results obtained are only statistically significant in 18 of the 54 cases analysed. In 
the light of the results obtained, we consider that basing ourselves on individual investment strategies grounded in 
the use of moving average combinations, in some cases it is possible to reject the weak efficient market hypothesis. 
2. - The yield obtained implementing a management strategy based on combining the 54 individual strategies is 
higher than that of the market, but the difference between them is not statistically significant. Therefore, in this case 
fulfilment of the weak efficient market hypothesis is not rejected. 
3. - Implementation of a dynamic investment strategy based on portfolios formed by the combination of 
individual strategies makes it possible to achieve positive yields, higher than those of the market and statistically 
significant. This strategy is intended to avoid the data snooping problem, through the selection of portfolios, for each 
of the years analysed, through the maximization of the performance/risk ratio of the different individual strategies. 
In this case the weak efficient market hypothesis is rejected. 
4.- The results achieved are conditioned by limitations associated with the existence of transaction costs, with the 
degree of liquidity of the financial markets, and with constraints on the resources available, which might not 
guarantee that yields higher than and different to those of the market will be achieved on a continuing basis. 
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